IL-1Ra 86 bp VNTR variant was evaluated by gel electrophoresis after polymerase chain reaction (PCR).
Results: Our results show that there is a statistically significant difference between TMD patients and control group with respect to IL-1Ra genotype distribution and allele frequencies. 1.2, 1.4, and 4.4 genotypes were more common in patients, while 2.2 and 3.3 genotypes were rarer (P<.000). Frequency of alleles 1 and 4 was higher in patient groups (P<.000), whereas alleles 2 and 3 had a lower frequency in patients with TMD (P<.000).
Conclusions: This is the first correlation study that evaluates the association between IL-1Ra gene VNTR variant and TMD. The VNTR variant related to IL-1Ra gene showed a strong pattern of association with TMD that may have a potential impact on disease counseling and management. Larger studies with various ethnicities are needed to establish the impact of IL-1Ra VNTR variant on risk of developing TMD.
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| INTRODUCTION

| MATERIALS AND METHODS
| Patients
In our study, 100 patients with TMD diagnosis (23 
| Molecular analysis
Genomic DNA isolated from whole blood collected from TMD patients and the control group using standard procedures (Sigma- 
| Statistical analysis
All statistical analyses were performed using SPSS 16.0 (SPSS, Chicago, IL, USA) and Arlequin 3.11 software (University of Bern, Bern, Switzerland). Continuous data were presented as mean±SD (standard deviation) and (min-max). Chi-square test was used to test the significance of differences in the allele frequency and genotype distribution between the two study groups. Hardy-Weinberg equilibrium test was performed for both study groups using Hardy-Weinberg Equilibrium Calculator for 2 Alleles. Odds ratio (OR) with 95% confidence intervals (CIs) were estimated and a P value of <.05 was considered statistically significant.
| RESULTS
Two hundred and ten Turkish individuals (110 controls and 100 patients) participated in the study. There were 75 female and 35 male participants in the control group, and 77 female and 23 male participants in the patient group. The females constituted the majority of the cases in both patient and control groups. The baseline clinical and demographic characteristics of the study patients with TMD are shown in Table 1 . Genotypic and allelic distributions of the IL-1Ra VNTR variant are presented in Table 2 . control group, while the TMD group also showed a lower frequency of genotype 2.2 and 3.3 compared with the healthy controls. Genotype distribution showed statistically significant differences between the patients with TMD and the control subjects (P<.000). Four alleles were found in our study population, namely alleles 1 (four repeat),
(two repeats), 3 (five repeats), and 4 (three repeats). Allele 5 (six
repeats) was absent. In the TMD patient group, the allele frequencies were P<.000 for alleles 1, 2, 3, and 4. We observed significant differences between the patients with TMD and the control population for allele frequency, as well as in genotype frequencies (P<.000).
Frequency of alleles 1 and 4 was higher in the TMD patients as compared with the control group, while that of alleles 2 and 3 was lower in the patient group.
| DISCUSSION
Temporomandibular joint disorders are an important public health problem, since it causes chronic orofacial pain interrupting daily activities. 8 Epidemiological studies suggested that preexisting pain conditions, depression, and female sex are among the consistent risk factors for TMD. 9 The patients who suffer from chronic and painful TMD have several psychosocial characteristics in common with subjects who have other painful syndromes. 10 Chronic fatigue syndrome, fibromyalgia syndrome, chronic widespread pain, TMD and irritable bowel syndrome are some of conditions that currently lack a clear physical or biological etiology and have inconsistent laboratory abnormalities.
11
Some studies suggest that chronic pain conditions may be the result of augmented neurotransmitter activity of the central nervous system, a mechanism called central sensitization. 12 The hypothalamic-pituitaryadrenal axis (HPA axis) is one of the major stress systems, and it possibly initiates and bolsters this process. 13 The majority of previous studies reported a reduced activity and impaired feedback sensitivity of the HPA axis in conditions associated with chronic pain. 14, 15 It has also shown that circulatory levels of proinflammatory cytokine increase in diseases with widespread pain. 16, 17 Increased circulatory pro-inflammatory cytokine levels are associated with a high sensitivity to pain, 18 perceived stress, 19 and depressed mood, 20 Early studies suggested that this cytokine acts in a specific behavioral complex such as various sleep disorders, anxiety, and reduced social interactions. 25 Evidence suggests that IL-1β is upregulated throughout the brain following an exposure to stress 26 and plays a crucial role in stress-induced HPA axis regulatory responses. 27 It was found that IL-1β variants are associated with major depression.
28
IL-1Ra exerts a competitive inhibitory effect at the receptor site of IL-1α and IL-1β and down-regulates the immune response and inflammation. 29 McIntyre et al. 30 reported that the relative concentrations of IL-1β and IL-1Ra could modulate the initiation and termination of the pro-inflammatory response. The IL-1Ra intron 2 VNTR variant consists of three potential protein-binding sites: an interferon α silencer A, an interferon β silencer B, and an acute phase response element. It has been found that the control of cell proliferation activity was regulated by IL-1Ra production through these three binding sites. 7 The number of repeats in IL-1Ra varies from individual to individual and the frequency of each allele differs among various ethnic or geographic populations. Several studies have tried to establish a relationship between the IL-1Ra genotypes and concentration of the IL-1Ra protein. 31 
IL-1Ra
VNTR variant was examined in several distinct disease groups such as T A B L E 2 Genotype and allele frequencies of IL-1Ra variable number tandem repeat gene polymorphisms in temporomandibular joint disorders patient and control groups pre-eclampsia, systemic lupus erythematosus, cancer, infertility and rheumatoid arthritis. [32] [33] [34] [35] [36] It has been reported that IL-1Ra VNTR variant differs markedly in patients with irritable bowel syndrome, a disease belonging to central sensitization group, compared with control cases. 37 It was reported that the frequency of allele 2 increases in several auto-inflammatory or inflammatory diseases, such as in ulcerative colitis, 38 multiple sclerosis, 39 diabetic nephropathy, 40 and systemic lupus erythematosus. 41 Regarding the underlying pathophysiology, studies suggest that individuals with the allele2 (containing two repeats) of IL-1Ra have a more prolonged and more severe pro-inflammatory immune response compared with those having other IL-1Ra genotypes. 31 Besides, increased circulating IL-1Ra levels and higher IL-1β levels have been observed in persons with IL-1Ra allele2. 42 In this study, we hypothesized whether the IL-1Ra VNTR variant plays a role in susceptibility on TMD. In this case-control study, we found that the IL-1Ra VNTR variant is significantly associated with TMD. In our study, frequency of the 1.2, 1.4, and 4.4 genotype was statistically higher in patients with TMD, while that of 2.2 and 3.3 genotype was lower in patients (P<.000; Table 2 .). Also, a significant difference was observed in allelic distribution between TMD patients and the controls (P<.000). Frequency of alleles 1 and 4 was high in the patient group, whereas alleles 2 and 3 had a lower frequency. Frequency of allele 2, which is associated with several auto-inflammatory and inflammatory diseases, was found to be lower in patients with TMD.
We believe that this might be the first report from Turkey on variant in responding author had full access to all the data in the study and had final responsibility for the decision to submit for publication.
